
IN THE CLAIMS: 

Please cancel Claims 1-18, without prejudice or disclaimer of subject 
matter, and add new Claims 19-53. The following is a complete listing of the claims, and 
replaces all earlier versions and listings of the claims in the present application. 



- €laims 1-18 (canceled) 

Claim 19 (new): An image gjtfcessing apparatus that changes a dynamic 
range of an original image, comprising^ 

a gradation conversion unit adapted to perform a gradation conversion on 

/ 

the original image, based on a gradation conversion curve; 

a hi^i-frequency-component generation unit adapted to generate a high- 
frequency component of the original image or an image obtained from the gradation 
conversion performed on the original image by said gradation conversion unit; 

/ a conversion unit adapted to convert a magnitude of an amplitude of the 
high-frequency component; and 

a control unit adapted to control an addition of the high-frequency 
component converted by said conversion unit, after performance of the gradation 
conversion on the original iiri^ge by said gradation conversion unit, 

wherein said conversion unit converts the magnitude of the amplitude of the 
high-frequency component/oased on information concerning an inclination of the gradation 
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conversion unit converts the magnitude of the amplitude of the high-frequency conperfent, 
based on the information concerning the inclination of the gradation conyefsion curve and a 
pixel value obtained based on the original image. 

Claim 21 (new): An apparatus according to Claim 19, wherein said 
conversion unit converts the magnitude of the amplitude of the high-frequency component, 
based on a differential value of the gradation conversion curve. 



Claim 22 (new): An apparatus according to Claim 19, further comprising an 
input unit adapted to input a variable for changing a form of the gradation conversion 
curve. 



Claim 2Mnew): An apparatus according to Claim 19, wherein said high- 
frequency-component/generation unit generates a smoothened image of the original image, 
and generates the high-frequency component by subtracting the smoothened image from the 
original image. 



/ Claim 24 (new): An apparatus according to Claim 19, wherein said high- 
frequencv^component generation unit generates a smoothened image of the original image 

/ i 

after the gradation conversion, and generates the high-frequency component by subtracting 



Claim ?S (new)- An apparatus acco r ding lu Claim 24, Wherein the 
smoothened image is formed by using a morphological filter. 




Claim 26 (new): An apparatus according teT'Claim 19, wherein said 
gradation conversion unit converts a form of the gradation conversion curve, based on a 
feature amount calculated based on the original image. 

Claim 27 (new): Aivimage processing apparatus comprising: 
a smoothening uiiit'adapted to obtain a smoothened image from an original 

image; 

a high-frequency-component generation unit adapted to generate, as a high- 
frequency component, a difference between the smoothened image obtained by said 
smoothening unit/and the original image; 

/a gradation conversion unit adapted to convert a gradation of the original 
image by u^(ng a gradation conversion curve; 

a second smoothening unit adapted to obtain a second smoothened image 
from axi image obtained from the gradation conversion performed by said gradation 
conversion unit; and 

a high-frequency-component addition unit adapted to adcythe high- 
jfgqtteficy component t^The-second smoothened image. 
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frequency-component ad^ilknrtSStchanges an amplitude of the high-frequency 
componerjls-ttased on a pixel value obtained based on the original image, and adds the high- 
^^mGyxx5fnponent whose amplitude has been changed to the second^in5mhened4mageT 



Claim 29 (new): An image processing apparatus comprising 
a smoothening unit adapted to obtain a smoothened^irfiage from an original 

image; 

a high-frequency-component generatipif unit adapted to generate, as a high- 
frequency component, a difference between the smoothened image and the original image; 

a gradation conversion unit adapted to convert a gradation of the 
smoothened image by using a gradationyConversion curve; and 

a high-frequency<6r^onent addition unit adapted to add the high- 
frequency component to the imagSt whoie gradation has been converted by said gradation 
conversion unit. 

Claim 30 (new): An apparatus according to Claim 29, wherein said high- 
frequency-component addition unit changes an amplitude of the high-frequency 
component, based/on a pixel value obtained based on the original image, and adds the high- 
frequency component whose amplitude has been changed to the image whose gradation has 
been convened. 



5- 



Claim 3 1 (new): An image processing apparatus compnsingr 
a smoothening unit adapted to obtain a smoothengd^mage from an original 



image; 



a high-frequency-component gep^ration unit adapted to generate, as a high- 
frequency component, a difference betwe^rf the smoothened image obtained by said 
smoothening unit and the original ima 

a gradation convention unit adapted to convert a gradation of the original 

\ 

f image by using a gradation co$&ersion curve; 

a conversioi/unit adapted to convert a magnitude of an amplitude of the 
high-frequency component, based on a value concerning an inclination of the gradation 
conversion curve; anc 

a higft-frequency-component addition unit adapted to add the high- 
frequency component whose magnitude of the amplitude has been changed by said 
conversion unit to the image whose gradation has been converted. 



^laim 32 (new): An apparatus according to Claim 31, wherein said 
conversion unijt converts the magnitude of the amplitude of the high-frequenc^component, 
based on infer nation concerning the inclination of the gradation conversion curve\and a 
pixel value obtained based on the original image. 




a gradation convprginn nnihJ i dnptfl H t n oht/i iii ; i r . <m ^rteH imig R fry 
converting a gradation of an original image; 

a smoothening unit adapted to obtain a smpetfiened image by smoothing the 
converted image; 

a high-frequency-compop^nt generation unit adapted to obtain, as a high- 
frequency component, a differenj^between the smoothened image and the converted 
image; 

a conversion unit adapted to convert a magnitude of an amplitude of the 
high-frequency component, based on a value concerning an inclination of a gradation 
conversion c^rve; and 

a high-frequency-component addition unit adapted to add the high- 
frequeficy component whose magnitude of the amplitude has been converted by said 
conversion unit to the converted image. 



Claim 34 (new): An apparatus according to C^m 33, wherein said 
conversion unit converts the magnitude of the amplitude of the h gh- frequency component, 
based on information concerning the inclination of the gradation conversion curve and a 



^i^eTvalue obtained basefreo^the original image. 



Claim 35 (new): An image processing method that^atisfi©s-relalions uf-^ 
fO (x, y) = Fl (fl (x, y) and cVx, yU^T?f(x, y))/ 3fl(x, y), 
and is represented by an arithmetic expFe^siQw^of 
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fd (x, y) = fO (x, y) + (1 - c (x, y)) * (fl (x, y) - fus (x, y)), 
where Fl ( ) denotes a gradation conversion function, c(x, y) denotes^radation 
conversion ratio, fd (x, y) denotes a pixel value of a processpd^image, fO (x, y) denotes a 
pixel value of a first image, fl (x, y) denotes a pixel v^me of a second image, fus (x, y) 
denotes a pixel value of a smoothened (low frequency) image of the second image, and x 
and y denote coordinates on the image. 



Claim 36 (new)^An/image processing method that satisfies relations of 
fO (x, y) = PlVn/xX) and c (x, y) = 6F1 (fl (x, y))/ 9fl(x, y), 
and is represented by an arit^ieti^xpression of 

fd (x, y)^fos6>, y) + a x (l/ c (x, y)) x (fO ( x , y) - fuso (x, y)), 
where Fl ( ) denotes a gradation conversion function, c (x, y) denotes a gradation 
conversion ratio, fd (k, y) denotes a pixel value of a processed image, fO(x, y) denotes a 
pixel value of an image after gradation conversion, fuso (x, y) denotes a pixel value of a 
smoothened (low frequency) image of the image after gradation conversion, fl (x, y) 
denotes a pixel value of an image before gradation conversion, x and y denote coordinates 
on the imas£, and a denotes a constant. 

C4aim-37-(iicw). An image pressing methodgomprismg: 
a Wgh-frequengy-eoifiponent conversion step of converting an amplitude of 
a high-fregueilcy component of an image, bas^d on information concerning an inclination 
oj^a-graaation cDnvetgion curve; and 
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r o i l addition step of adding lliu high- frequ e ncy component, convcct ed-iB^aid 
high-frequency-component conversion step, to an arbitrary image. 

Claim 38 (new): An apparatus accorjfclig to Claim 23, wherein the 
smoothened image is formed by using a morphological filter. 
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Claim 39 (new): An image processing method for changing a dynamic 
range of an original image, comprising: 

a gradatioii conversion step of performing a gradation conversion on the 
original image, basedyOn a gradation conversion curve; 

a nj£h-frequency-component generation step of generating a high-frequency 
component of ttfe original image or an image obtained from the gradation conversion 
performed op the original image in said gradation conversion step; 

a conversion step of converting a magnitude of an amplitude of the high- 
frequency component; and 

a control step of controlling an addition of the high-frequency component 
com&rted in said conversion step, after performance of the gradation conversion on the 
original image in said gradation conversion step, 

wherein said conversion step converts the amplitude of the high-frequency 
cofmponent, baseja on information concerning an inclination of the gradation conversion 
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Claim 40 (new): An image processing method comprising: _ 
a smoothening step of obtaining a smootheperflmage from an original 

image; 

a high-frequency-compopefit generation step of generating, as a high- 
frequency component, a differencg^Detween the smoothened image obtained in said 
smoothening step and the original image; 

a gradatfon conversion step of converting a gradation of the original image 
by using a gradation conversion curve; 

/ a second smoothening step of obtaining a second smoothened image from 
an imageobtained from the gradation conversion performed in said gradation conversion 
step; arjd 

a high-frequency-component addition^tep of adding the high-frequency 
component trr llii ,t i oniHmoothrnrrl imngr ~ 



co^ongnWe- 



Claim 41 (new): An image processing method coippFrsrng: 
a smoothening step of obtaining a sn^eCJmened image from an original 



image; 



a high-frequency £0f^ponkLt generation step of generating, as a high- 
frequency component, a djffierence b^t^een the smoothened image and the original image; 

a gradation conversion step of converting a gradation of the smoothened 
image by usiffg a gradation conversion curve; and 
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a high-frequency-componJ 
component to the image whosg-grScIation ; 
step. 



of adding the high-frequency 
converted in said gradation conversion 



s 



Claii3a-42-(iTgwjri^ image processing method comprising: 

a smoothening step of obtaining a smoothened imag^from an original 

image; 

a high-frequency component generation step of generating, as a high- 
frequency component, a difference betwee^me smoothened image obtained in said 
smoothening step and the original image; 

a gradation conversion step of converting a gradation of the original image 
by using a gradation conversion curve; 

a conversion step of converting a magnitude of an amplitude of the high- 
frequency component, based on a value concerning an inclination of the gradation 
conversion curve/and 

/a high-frequency-component addition step of adding the high-frequency 
componenywhose magnitude of the amplitude has been changed in said conversion step to 
the image whose gradation has been converted. 



Claim 43 (new): An image processing method comprising: 

a gradation conversion step of obtaining a converted image by converting a 



a sino oxhening step ot obtaining a smoothenedi i n agc by smo o th i ng t i 
converted image; 

a high-frequency-component generation step of obtaijaifTg, as a high- 
frequency component, a difference between the smoothened jtfiage and the converted 
image; 

a conversion step of converting a magnitude of an amplitude of the high- 
frequency component, based on a value concerning an inclination of a gradation conversion 
curve; and 

a high- frequency-component addition step of adding the high-frequency 
component whose magnitude of tj^e amplitude has been converted in said conversion step 
to the converted image. 



Claim 44 (new): A program product embodying a program for executing an 
' \ j f image processing memod for changing a dynamic range of an original image, the method 
comprising: 

f gradation conversion step of performing a gradation conversion on the 
original imag^, based on a gradation conversion curve; 

a high-frequency-component generation step of generating a high-frequency 
component of the original image or an image obtained from the gradation conversion 
performed on the original image in sa^d gradation conversion step; 

a conversion step o£6onverting a magnitude of an amplitude of the high- 
frequ^jpy-eeffipooent^anc 
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i rnntrnl <rtpp nf rnntmlling in nH Hit i nn nf thp high -fr pqi^p^yjQj^p nripr 

converted in said conversion step, after performance of the gradation conversion on the 
original image in said gradation conversion step, 

wherein said conversion step converts ^magnitude of the amplitude of the 
high-frequency component, based on informati^jrxoncerning an inclination of the gradation 
conversion curve. 



Claim 45 (new)/A program product embodying a program for executing an 
image processing method, the method comprising: 

a smoojnening step of obtaining a smoothened image from an original 

image; 

righ-frequency-component generation step of generating, as a high- 
frequency component, a difference between the smoothened image obtained in said 
smoothenyig step and the original image; 

a gradation conversion step of converting a gradation of the original image 
by usi^g a gradation conversion curve; 

a second smoothening step of obtaining a second smoothened image from 
an irfiage obtained from the gradation conversion performed in said gradation conversion 
step; and 

a high-frequency-component addition sj&p of adding the high-frequency 
c^ipp6nent to thesecSnd^m^othened image. 
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Claim 46 (new): A program product embodying a program for executing an, 
image processing method, the method comprising: ^ — 

a smoothening sten^fobtaining a§2K*6thened image from an original 
image; ( \ ^\ 

a high-frequen^component generation step of generating, as a high- 
frequency component^a difference between the smoothened image and the original image; 

a^radation conversion step of converting a gradation of the smoothened 
image by using a gradation conversion curve; and 

/ a high-frequency-component addition step of adding the high-frequency 
corcfponent to the image whose gradation has been converted in said gradation conversion 
step. 



Clakft4y- (iiew): A program product embodying a program for ex e cuting an ■ 
image processing method, the method comprising: 

a smoothening step of obtaining a^jacttfhened image from an original 

image; 

a high-frequprfcy-component generation step of generating, as a high- 
frequency componprff, a difference between the smoothened image obtained in said 
smoothenipg^tep and the original image; 

a gradation conversion step of converting a gradation of the original image 



Sing a gradation^eaj^ersion curve; 
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"irronvefsftyrrstep ot convex ling a magnitude o f on amplitude of the high - 
frequency component, based on a value concerning an inclination of the gradatioi 
conversion curve; and 

a high-frequency-component addition step of^ding the high-frequency 
component whose magnitude of the amplitude has t>£an changed in said conversion step to 
the image whose gradation has been convertec 



Claim 48 (new): Aerogram product embodying a program for executing an 
image processing method, the/method comprising: 

a gradationxonversion step of obtaining a converted image by converting a 
gradation of an original image; 

a sijioothening step of obtaining a smoothened image by smoothing the 
converted image; 

a high-frequency-component generation step of obtaining, as a high- 
frequency component, a difference between the smoothened image and the converted 
image; 

a conversion step of converting a magnitude of an amplitude of the high- 
frequeAcy component, based on a value concerning an inclination of a gradation conversion 
curve/; and 

a high-frequencyicomponent addition step of adding the high-frequency 
component whose magnitude^f the amplitude has been converted in said conversion step 
t<ythe converfedomag^ 
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Claim 49 (new): A storage medium storing a program for executing an 



is 



image processing method for changing a dynamic range of an original image, the methoj 
comprising: 

a gradation conversion step of performing a gradatjaficonversion on the 
image, based on a gradation conversion curve; 

a high-frequency-component generation step of generating a high-frequency 
component of the original image or an image obtained from the gradation conversion 
performed on the original image in said gprfdation conversion step; 

a conversion step of c0nverting a magnitude of an amplitude of the high- 
frequency component; and 

a control step^of controlling an addition of the high-frequency component 
converted in said conversion step, after performance of the gradation conversion on the 
original image in saica gradation conversion step, 
y wherein said conversion step converts the magnitude of the amplitude of the 

high-frequency/component, based on information concerning an inclination of the gradation 
conversion curve. 



Claim 50 (new): A storage medium storing a program for executing an 
image processing method, the method comprising: 

a smoothening step of obtaining a smoothened image from an original 



una 
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a high-freque ^/: y-ro rn p nripr>t g^n/antinn ct^p gm^ratin g, a high- 
frequency component, a difference between the smoothened inaagertrtJtained in said 
smoothening step and the original image; 

a gradation conversiaifstep of converting a gradation of the original image 
by using a gradation convprMon curve; 

a second smoothening step of obtaining a second smoothened image from 
an image obtained from the gradation conversion performed in said gradation conversion 



step; anc 



a high-frequency-component addjfoon step of adding the high-frequency 
le secOnd-smoothened image. 



Claim 51 (new): A storage medium storing a program for executing 
image processing method, the method comprising: 

a smoothening step of obtaining a smoothpH^ci image from an original 

image; 

a high-frequency-co^boneh^eneration step of generating, as a high- 
frequency component, a difference bptweeiythe smoothened image and the original image; 

a gradation conversion step of converting a gradation of the smoothened 
image by using a gradatiwi conversion curve; and 

a higlj4requency-component addition step of adding the high-frequency 
component to tp£ image whose gradation has been converted in said gradation conversion 
step. 



*Ciaim-52 (new): A -~storage mediimi st< 
image processing method, the method comprising: 

a smoothening step of obtaining a smoothened i 



ima£ 



an original 



image; 

a high-frequency-component generatjjtfn step of generating, as a high- 
frequency component, a difference between th^smoothened image obtained in said 
smoothening step and the original image;, 

a gradation conversiop^step of converting a gradation of the original image 
by using a gradation conversion carve; 

a conversion step of converting a magnitude of an amplitude of the high- 
frequency component, bas^d on a value concerning an inclination of the gradation 
conversion curve; and 

a high-frequency-component addition step of adding the high-frequency 



/ 



component whose magnitude of the amplitude has been changed in said conversion step to 



/ 



the image whose gradation has been converted. 



Claim 53 (new): A storage medium storing a program for executing an 
image processing method, the method comprising: 

a gradation conversion step of obtaining a converted image by converting a 
gradation of an original image; 

a smoothening stefc of obtaining a smoothened image by smoothing the 
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<^a high-irequency-component generation step of obtainirig^as-ain^r 
frequency component, a difference between the spioctfiened image and the converted 
image; 

a conversiop"£tep of converting a magnitude of an amplitude of the high- 
frequency component; based on a value concerning an inclination of a gradation conversion 
curve; and 

a high-freqbency-component addition step of adding the high-frequency 
component whose magnitude of the amplitude has been converted in said conversion step 
t9^e-coniiertedii 
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